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Route 

Ground Vater 

Surtaee Vater 

Air 

Sum 

ACCRECATE SITE RATIKC 

Route Subtotal. 
from S or 9 

0 

Square Root of Sm 

Overall Score* • 
fSiBrx 100 

168.36 

Aoute Subtotal 
Squared 

0 
7¥4V 

/ol.CV 

Maximum 
Possible 
Score 

C97>2)^ - 9AA7,BA* 

<97>2)^ » 9AA7.8A 

<97.2)^ - 9AA7.84 

28»3A3.52 

168.36 

100 

FIRE AND DCPLOSION 

%• 
Route Subtotal from 8 ' 

-- Maximum Pcssible Score 
•• « 

i 

• 
. 97.2 

• Route Subtotal x 100 
Adjusted Score - —57.2 

DIRECT CONTACT 

Route Subtotal from 8 
Maximum Possible Score 

• 97.2 

Route Subtotal X 100 / . 
Adjusted Score • 97,2 

• . aa R AA MS sen A as A ̂ 211 1 
: *Thc overall and adjusted scores 
/ score for a site with only one exposure route is 57./. 
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WORKSHEET FOR HAZARDOUS WASTE 
SITE RANKING MODEL 

1 

FIT QUALITY ASSURANCE TEAM 

DRAFT 

GENERAL 

Site name and location: L^JC^ Qct/y\aJLj ^JlOL^aA.<K,fcdl% ̂  
y - • 

Date(s} of site scoring: (D<^ 

Primary source(s) of information (e.g., EPA region, state, FIT, etc.): 

£*P4-iT^ 
CooiA. 

Factors not scored (assigned 0 for additive and 1 for multiplicative) 
due to insufficient information: 

Comnients or qualifications: 

"^CUtt^ach^Zfdu:^ Greu^m^ 
Froh^ Uvt C4>wt£ CktvniojL iaUff!/ 

fin. Cil^ ^ 

C5»^W|.SL 
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V' 

GRODND HATES PATHUAY 

JTJ Measured Level or Evidence of Release 

Sescrite substanceCs) and nature ̂  release; 

Describe method of measurement or observation: 

i 

TTI Depth to Aquifer of Concern 

Describe/name aquifer of concern: 
/USl^ 

Why Is above aquifer of concern? 

Depth and how determined. Including sources: 0AJ^ce9~ y<Z 

Net Precipitation 

Net precipitation.and how determined. Including source^s): 

Preaeablllty of Unsaturated Zone 

Soil type(s) In unsaturated zone: 

Freneablllty and how determined, including source(s): 

-2-



ContalPB^t 

Method of waste nanageiDent (e.g., surface impoundinent, landfill, etc) 
of extreme case: 

Describe basis for selecting extreme case: 

Describe method(s) of waste or leachate containment for above extreme 
case: 

Cite source(s) of information: 

HI Physical State 

Physical state of waste and source of Information: 

Persistence 

Most persistent confound subject to transport via.ground water: . 
, he,]£acJU»j%^c yc/cli Vct 3J 7^*^ 

Basis for selecting compound, including source(s): selecting compound, including si 
fCB ! 

Basis for selecting persistence rating score: 

Toxicity/Infectiousness 

Five most toxic materials subject to transport via ground^vater and 
Sax or NFPA level for each: 

-3-



- »•<»>.• • • • 
cite 80ttrce(8) of information Indicating toxica present on'site; 

Infectious materials present on site and source(s) of Information: 

Basis for selecting CDC classification of Infectious materials: 

|7] Total Waste Quantity 

Total waste quantity present. Including unit of ijpasurement Ce.g., 
tons, cubic ye^nist t ' 

' ' ' ' • i ^ ^ • 

y4ufuif>L^int>, 
X Basis for estimating or co 

Jt/euJS. * L^'e 

Basis for estlmaftlng or computing quantity. Including source(s) of 
/ Information: 

TB^ Ground Water Use 

UseCs) of aquifer of concemrSnd source(s) of Information: ^ 

Distance to Searest Well Downeradlent ^ 

Distance to nearest well dbwng:»dlent: 
^ ^ syit^ (^-

How was downgradlent direction(s) established. Including source(s) 
of lnfor,.atlon= ^ ^ ̂  ^^ 

Bow was distance determined?: 

Is nearest building known to be using ground water? Source of 
Information:. 



,.<' ' \ 'y, vvycyy " • , • 

• • 

Is nearest veil Imown to be drawing fron aquifer of concerAT Source 
of Information: 

Population Served by Ground Water Within 3-Mlle Radius 

Population served vlth Snnile radius: 

Bow was population counted or conputed. Including source(s) of 
Information: 

IS populatlbiL knownvto be served by aquifer of concern? Source of 
Information: 

-5-



SjURFACE WATER PATHWAY 

m Measured Level or Evidence of Release 

Describe substances and nature of release• / < • 
)oe4i'ze^ J d'cU^cbc^ze^ 

Describe method of measurement or observation: 

AiJbsU^ - ^ ^ 

TFl Site Slope and Terrain 

Computation of slope and description of points of measurement: 

Cite source(s) of information (topo maps, etc.): 

1-Year 24^Hour Rainfall 

Amount bf^ rainfall and source of Information: 

Distance to Surface Water 

Distance and description of points of: measurement: 

Cite source(s) of Information: 

Flood Potential 

^ what flood plain. If any. Is the site located?: 

Cite source(s) of information: 

-6-
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|T] ContalniBept 

Deserlbe^basis for aelec^ng axtreiDe waste nanageaent case: 

^ AU4^ 
Describe method(s) of wasta or le^pha^e containment for extreme case: 

^JL^ijurnEJbL>i 

cite eourceM of infornatlont 

A4s 

m Surface Igater Dae 

Dse(s) of downstream surface water and sources of Information: 'i4B6€^ JP 
C<4UF ^ ^ a. 

b^rtcalalMta^' 

>«b 

Location and descrltplon of dbwnstrj 

Distance and description of points of measurement: 

Cite source(s) of Information: 

Population Served By Surface Water with Water Intake Vithln 3 Hlles 
Downstream from Site <c.;/y' 

Population served by water Intake(s): 

Is surface water within 3 miles In a tidal estuary?:' 

-7-
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DescrtptloaCs) and: location(s) of intake(s) and corresponding 
population served by each: 

Bow was population counted or conputedT: 

Cite source(s) of water-intake and population inforaation: 

(jSC fif'kt 

^ Jeyt J£te^ 

a•AJ^Je 

-8-
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AIR PATHUAYS 

flT Evidence of Release 
/ 

Describe contaminant and.iBonitoring idiich reveal that backgronnd 
levels have been exqeeded?: H 

<VrO«-»JU;yw ObX/V odt*'OXjl "j UIL" 

rw.« W<SXNjb4- >.> 00 Jagciy' 
Cite source(s) of Information: ^ 

ITI Physical State/Volatility 

Physical state of waste and source(s) of information: 

Vapor pressure of waste and source(s) of information: 

Reactivity _ 

Reactive substances and source(s) of information: 

NPFA level for each and basis of selection: 

Incompatability 

Incompatible substances which are present and source(s) of information: 

Basis for selecting incompatibility score: 

-9-
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[T[ Distance to Nearest Population 

Distance and description of points of neesur^ienc: 

: /i# zw3*. 

Cite source(s) of Informations 

Population Within 1-Mlle Radius 

Population and how counted or computed: 

Cite source(s) of Information: 

Land Dse 

Location and type of determining land use: ^ ^ 

Distance to determining land use: ntcJ^ 

Cite source(s) of Information: ^3^ 

-10-
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A. 

Hooker cSsposed of 
21,800 tons of chemicals 

EsllmalaS 
Typ»a< wasia lofmaga 

Miseelianeous acid 400 
ehloridaa 

TMonyl ehlorlda 500 
MisceUaneous ehlorinailona 1.000 
Dodecyi fnercaptan»(OOM) 2.400 
Trichlorophanol (TCP) 200 
Benzoyl chloride 800 
Metal chloridee 400 
Uqoid disumdes (LOS/ MOT) 700 
Hezaehlorocyclohezane 

(BHC, Lindane) 6.900 
Chlorobenzertee 2.000 
Benzyl chlorldea 2.400 
Sulfides 2.100 
Miscellaneous 10%-of above 2.000 

TOTAL 21.80e 

Table 1 - Ch«iiicals Disposed by Hooker in Love 
Canal Landfill 
(Ref. Chemical Engineering News, Aug\xst 
11, 1980, page 26) 
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Priority poMutant* in Love Canal leachate Table II 

Analv«ii* of comPMite tampJ® collectKl from the traite 
finiiThnm seetorl teveafed the foHWrnng 27 compounds on SPA t lot of pnOTtv 
poiiutano. Influent vsas snelysed after sedimentation and 

that the mix does not typifY leachate composition, which changes randomly 
and eontinuaily. 

' Carfaon-adsorfaer 

Campounda 

Hexaehloro-1.3*otadiene 
1 A4-trichloroben2ene 
Hexachlorobennne 
at^nzene hexachloride 
P^benzene hexachloride 
7^nzene hexachloride 
Heptachlor (1,4.5,6.73. 

8a-heptachlorodicyclopenwdiene) 

2.4.<8chlorophenol 
Methylene chloride 
1,1<lich'loroethylene 
Chloroform 
Carbon tetrachlorhie 
Trichloroethylwie 
Oltaomochloromethane 
1,1 A2-tBtrachloroethylene 
Chlorobenzene 
Total antimony 
Total arsenic 
Total cadmium 
Total ctironuum 
Total copper 
Total lead 
Total nickel 
Total selenium 
Total silver 
Total, zinc 

Influent (pg/U 
109 
23 . 
32 
184 
548 
392 

573 
30 
10 
180 

; 28 
540' 
92 

"240 
Sir-

• 270 
.1300 

2 
130 
11 . 

270 
540 
29 
240 
9 
1 

480 

effluent (pg/U 
<20 
<20 
<20 
< 0.01 

" < OJJI 
0.12 

< OuOl , . 
. 69* 
<5 
<10(21 
<10 

. <10(031 
<10(0.41 
<10 (an 
-cib 
<10 10.41 

10 (03) 
4* 

38 
3 

24 
< 1 
< 1 

< 1 
2 

•Perfortned by Beera Beseareh Inc. (Tonewenda. N.Y.> 

<50 M9/U beiow tti« ^Adat^tabl* nmit. 
•Calaon tavs it cannot explain the rise in antimonY, and iu«««ti that the rdwlts may 

be vnithin the llmiw of analytical aeeuraev. 
Calgon Corp. wnphaaUea that the aetivatad<arbon adsorption systam is Intended to 

central only disselved organtcs. not metals. 

Table 2 - Priority Pollutants in Love Canal Leachate, 
March 12, 1979 « v -jn IQ7Q 
(Ref. Chemical Engineering, October 22, 1979, 
page 91) 



Design plan for Love Canal leachate containment and collection system 

K#y; 
Can» boundary 
Sarticr dratnt. lattrau 
boreamarm 
Gravity main - garallats v«»»t Bamtr drain 
Stt-hiqh evoona tanea 

• Mannelai 
^ WaTwails iwitn mannoiai 
• Lviimatara 
Q Iti rinj oKiomaa 
Q Jno rtng at homai Saua Cf innRn 

Figure 4 - Love f^ana"' Leachate Cotitaxniaeiit & 
Collection System 
(Ref. Chemical Engineering, October 22, 

1979, page 86) 
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Tratttverse view (looking north) 

,.Ptnal grading .Oav cap, 3 ft thick (permeability: 10-^cm/il 

Grounb l(«*i 

•38.0 n 

Keyt 
I I fiiwgredine 
I I Ctov ao 
I n 5pqett 

SntfiU (Bemwdility; >iO-* enV»J 
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Hare day 
Traraition day 
Soft day 
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aSHKKtf 

Figure 5 - Cross-sectional View of Love Ga^l 
(Ref. Chemical Engineering. October 22, 
1979,- page 87) 
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• > A. 

1.0 Introdttction 

Old Love Canal Is a 16 acre land field site owned by the city of 

Hiagara Falls aad a private individual. The land fill is bordered by 

single family residences and a playground and school are also located on 

this land fill. The canal was designed to provide a waterway around 

Niagara Falls. However» it was used as a disposal area for the Hooker 

Chemical and Pieties Company (a variety of drummed chemi\:al wastes, 

including chemical residues, process sludges, fly ash, etc.) and the 

city of Niagara Falls (municipal solid waste). Records of the contents, 

locations and quantities of materials dumped were not available at the 

time this program was executed. 

Beginning in about November of 1976, New York state and the city 

began taking samples in the area in response to citizexis complaints.-

O The program identified the presence of PCBs and hezachlorocyclopentadiene 

in the sumps of several homes. In early 1978 monitoring was increased 

and a multimedia sampling program was initiated. A survey of the atmos

phere in several of the basements of homes indicated the presence of 

several organic compounds including benzene. 

This contract was undertaken with the intention to sample ambient 

the site to determine if a health hazard might exist. 

2-0 Exneriaenfal Methods 

2*1 Ambient Air Sampling 

The sampling strategy which was adopted included sampling at 1 

upwind and several downwind sampling locations, concurrently. This was 

to be repeated during a second time period at a new set of locations. 

^ 111. .Mpiia, «tliod Mplo7«i t. d«crlb.d la A,p«idla A. Th. coUectlaa 

•ethod InvolTOl aslag batttry op.r.t«i p«.oaael .mpUag 



. m 
^ porfU. and ind.p«.dn.t of p.«r supply allolnf td. solectio. 

of optinu. sanpung near do«. on the Old Lo« Canal. labia 1 

paasant. tb. ...pUM protocol for tbl. araa. labia 2 praaant. cha 

«taorology for tha two day pariod of sanpling. Ilgura 1 depicts the 

...pling location, tbroughout tba Old lova Canal at tba upuind and 

ao^uind locations raspactivaly for tba entire sas^ling period. 

2.2 Analysis Hetliods, 

Tba sawla. collactad on T««x OC cartridge, «ra analytad using 

tbarsuil dasorption and glass capiUary. gas cbronatograpby/nas. spactro-

.«try/conputar tacbniquas. These proc«iuras are described also in 

gppondia A. Prior to tba analysis of sanplas, parfluorotoluana and 

parfluorobanaana uara added a. standards to each sanpling cartridge in 

order that quantification could be acbiavad of tba individual organic 

Q Quantitative analyses of tba staples for tba following conpounds 

vere conducted.. 

a. Benzene 

bi Cblorofozm 

c. Carbon tetrachloride 

d. Trichlorethylene 

e. l,3^Hexachlorbutadiene 

f. Other halogenated hydrocarbons which were identified in 

household basements in February of 1978. 

2.3 quality Control and Assurance 

For quality control purposes, several cartridges which were trans 

ported and stored in a sinilar nannar to tba sai^l" ^ 

tba field. These blanks uara anployad to datatnina tba backpround con-

C tribution snd possible conta.in.tion fro. tba preparation, transportation, 

and storage of the Tenax GC. 
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Table 1. AMBIENT AIR MONITORING fROTOCOL FOR "OLD LOVE" CANAL AREA OF 
NIAGARA FALLS, NY 

Location(Address) pate Tipe Period of 
Monitoring 

Volume Air Collected 
(1) 

1. (703 97th St.) 7/6/78 1028-1747' 22 

2. (703 97th St.) 7/6.7/78 1759-0810' A2 

3. (783 97th St.)^'® 7/6.7/78 2113-0838 34 

4. (791 97th St.) 7/6/78 • 0927-1515 17 

5. (915 97th St.) 7/6.7/78 1550-0857 51 

6. (746 99th St.) 7/6/78 0857-1720 25 

7. (502 99th St.) 7/6/78 1102-1737 17 ' 

8. (476 99th St.)^ 7/6/78 1045-1637 18 

9. (474 99th.St.)** 7/6,7/78 1700-0927 49 

10. (99th St. Elementary School) 7/11/78 0910-1510 22 

11. 
« 

(93rd St. Elementary School) 7/12,13/78 0840-1310 . 19.5 

'sampler was placed in nearby yard, a corner lot and upwind of the "cansl"> 

^Houaee which were previously included in the February 1978 basement air monitoring, 

c. Location of RHI weather station. 
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Table 2, METEOROLOGY FOR JULY 6 AND 7, 1978 IN THE OLD LOVE CANAL AREA, 
NIAGARA FALLS, NY 

I » 

r 

Date Time Temp <C^) Wind Speed/Direction^ 
(KM/Hr) 

WiAd Speed/Direction*' 
(KM/Hr) 

7/6/78 1000 25 3 / S 13 SW 

1200 28 3 / S 17 SW 

1400 29 3 / S 20 SSW 

1600 29 2 / SSW SW 

1 1800 29 <2' / SSW 24 SW 

2000 27 <2 / SSW 18 SW . 

2200 23 calm 15 SW i 

2400 22 caliii 13 SW ; 

7/7/78 0200 20 calm 13 SSW 

0400 20 calm 9 SSW 

0600 19 calm 13 SSW 

0800 23 c^lm '14 SSW 

1000 27 2 / S 20 SSW 
L —— 

*MRI weather station, 6' above ground level. 

A 

M 

Niagara Falls, NY Heather Station. 

i 
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C Figure 1. Map of "Old Love Canal" area of Hlagara Falls, NY -
SanpUsg locations for aablent air outside of homes. 
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^ t. the tiae th. data «« teumied to 
senlling cartridges were prepare -rir "rr: r;.»-
chain of custody g .,„d to document this transfer. 

3.0 »"t Piscasslffi _ .it W« « 
Oh July 6 "d 7 .£ 1978, HI P«""^ . 

, This trip was also coordinated 

- »« - 0" ^ ^ -dy hurden £or 
with another progra. winch was ^ household air 
halogenated hydrocarbons (which were identified 

hasenent in Pehrnary of 1978). ̂  ^ ^ 

The sanplihg protocol re,nire _ ^ 

sasrples of 8 to 12 hour duration. Sanp , the -'-ncrrr::-T. -south-southwest at apsrori«t.ly 3 hUoneter. pe 

was calm on July 7. v ..9-
yhe esti-ted lewels of halogenated cos^ounds in anhient air ^ 

€ Old Love Canal and Niagara, New York are gi r. -—-r: U-»—• •' -•« -"" "3. 
•/MIR air samples taken from ^e basemen 

which were identified in previous axr sampl 
, rhis site in many cases , each of the compounds which had 

of homes from this site, m «« y 
a • gtamnles from the sampling conducted 

be^ identified and detected in mp 

during rehruary of 1978 were also detected in July. 
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Table 3. 

O . 

""" "OLD LOVE CAHAL", NIAGARA, N 

I • ». 

Coopound 

Chiorpfora 
Carbon tatrachlorWo 
1.1-dicbloroetbane 
1.2-dlcbloroethana 
1,1,1-trlchloroptbana 

TtIchloroatbylnnn 
TattachloroathylPna 

Chlorobanaana 
Olchlorobanannf (* lno«*'«> 
l,l-41chloroprop"* 
ChlorotoluPnn (2 taonaca) 

ChlorobentaWahyde laofar 
Olchlprotoluana (3 laonara) 

Chloronapthalanf laonar 

BroBotoluano laonar 
OlchlorobenaaMabydo looner 
Trlchlorobanaaoa (3 laonara) 

1,2-Olbronoathana 
trlchlorotoluaoe (3 laonara) 

tatrachlorotoluana laonar 
Bronochlorotoluana laonar 
ChlorobanaodlcblorofluorWa laonar 
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llgure (ietieralized SiLe Stratigraphic Section 

Love Canal landfill - Love Canal LanoTiu 
1 •O-A ft. Cl^^v • •' 
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